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Abstract 

- - - We report a search for first generation scalar leptoquarks using 1.03 fb^' of proton-proton collisions data produced by the Large 
.Hadron Collider at yfs - 7 TeV and recorded by the ATLAS experiment. Leptoquarks are sought via their decay into an electron 
"or neutrino and a quark, producing events with two oppositely charged electrons and at least two jets, or events with an electron, 
.missing transverse momentum and at least two jets. Control data samples are used to validate background predictions from Monte 
Carlo simulation. In the signal region, the observed event yields are consistent with the background expectations. We exclude at 
d ,95% confidence level the production of first generation scalar leptoquark with masses m^g < 660 (607) GeV when assuming the 

^> 'branching fraction of a leptoquark to a charged lepton is equal to 1.0 (0.5). 
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1. Introduction 

Similarities between leptons and quarks in the Standard 
Model (SM) suggest that they might be a part of some symme- 
try at energy scales above the electroweak symmetry breaking 
scale. In this type of symmetry, transitions between leptons and 
quarks, mediated by a new type of gauge boson, a leptoquark 
(LQ), may occur. LQs are putative color-triplet bosons with 
spin or 1, and fractional electric charge yj. They are pre- 
dicted in many extensions of the SM, such as Grand Unification 
models, and possess both quark and lepton quantum numbers. 
The Yukawa coupling /Ilq-/-^ of a leptoquark to a lepton and a 
quark, and the branching ratio (J3) to a charged lepton, are model 



> 
oo 
(N 
oo 

^dependent. In pp collisions, if AiQ^i^q is of the order of the 
-electroweak coupling strength, leptoquarks are predominantly 
I ^produced in pairs via the strong interaction. At the LHC, the 
• • -pair production cross section is dominated by gluon fusion for 
^LQ masses niiQ < 1 TeV, whereas at higher masses it is dom- 
inated by quark-antiquark annihilation. Under these assump- 
[tions, the production rate for scalar LQs depends only on the 
■known QCD coupling constant and the unknown LQ mass, and 
has been calculated at up to next-to-leading order. It is usually 
assumed that leptoquarks only couple to one generation of SM 
isospin multiplet to accommodate experimental constraints on 
flavor-changing neutral currents, and lepton and baryon num- 
ber violation |2]. Consequently, they are classified as first-, 
second-, or third-generation according to the fermion genera- 
tion to which they couple ^ . Lower mass limits on the first 
generation LQs already exist from searches of LQ produced in 
pairs at the LHC |4, 5], Tevatron |6] and LEP [TJ. Limits on 
single LQ production come from HERA |Q] and other experi- 
ments |@]. 

In this Letter we present updated results on a search for 
the pair production of first generation scalar leptoquarks vi\ pp 
collisions at = 7 TeV. The search is performed with a 



dataset corresponding to an integrated luminosity of 1.030 ± 
0.035 fb ' Ilia] of data coUected by the ATLAS detector at the 
LHC from March 201 1 to July 201 1 . We search for leptoquarks 
in two different final states. In the first one both LQs decay into 
an electron and a quark, while in the second final state one of 
the LQs decays into an electron and a quark and the other LQ 
decays into an electron-neutrino and a quark. These result in 
two diff'erent experimental signatures. One such signature is the 
production of two electrons and two jets and the other one com- 
prises one electron, two jets, and missing transverse momentum 
(the magnitude of which is denoted as £'™'**^). The results from 
the two final states are combined and presented in the miQ ver- 
sus p plane, where fi is the branching ratio for a single LQ to 
decay into a charged lepton and a quark. 

2. The ATLAS detector 

The ATLAS detector is a general-purpose particle de- 
tector with cylindrical geometry which consists of several 
subdetectors surrounding the interaction point, and providing 
nearly An coverage in solid angle. The location of the in- 
teraction point and momenta of charged particles are deter- 
mined by the multi-layer silicon pixel and strip detectors cov- 
ering \t]\ < 2.5 in pseudorapidity 77, and a transition radiation 
tracker extending to I77I < 2.0, which are inside a superconduct- 
ing solenoid producing a field of 2 T. The tracking system is 
surrounded by a high-granularity liquid-argon (LAr) sampling 
electromagnetic calorimeter with coverage up to I77I < 3.2. An 



' ATLAS uses a right-handed coordinate system with its origin at the nomi- 
nal interaction point in the center of the detector and z axis coinciding with the 
axis of the beam pipe. The .v axis points from the interaction point to the center 
of the LHC ring, and the y axis points upward. Cylindrical coordinates (r, 0) 
are used in the transverse plane, being the azimuthal angle around the beam 
pipe. The pseudorapidity is defined in terms of the polar angle 6 as )] = -In 
tan(e/2). 
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iron-scintillator tile hadronic calorimeter provides coverage in 
the range It/I < 1.7. In the end-cap and forward regions LAr 
calorimeters provide both electromagnetic and hadronic mea- 
surements and cover the region 1.5 < I77I < 4.9. The muon 
spectrometer, consisting of precision tracking detectors and su- 
perconducting toroids, is located outside the calorimeters. 

We perform the search in the data sample selected by a three- 
level trigger requiring at least one high transverse energy (Et) 
electron. The trigger is fully efficient for electrons with E-y > 30 
GeV, as measured in an inclusive Z — > ee control sample iT2ll . 

3. Simulated samples 

Samples of Monte Carlo (MC) events are used to devise 
selection criteria and validate background predictions. Back- 
ground and signal samples are processed through the full AT- 
LAS detector simulation based on GEANT4 [13J, followed by 
the same reconstruction algorithms as used for collision data. 
The effects from in-time and out-of-time proton-proton colli- 
sions are included in the MC simulation. In the simulated sam- 
ples, an event weight is applied to the average number of ad- 
ditional proton-proton collisions occurring in the same bunch 
crossing (event pile-up), to ensure that the number of interac- 
tions per bunch crossing, amounting to an average of 6, is well 
modeled. 

The dominant backgrounds to the leptoquark signal include 
W and Z boson production in association with one or more jets, 
single and pair production of top quarks, QCD multi-jet (MJ) 
and diboson processes. The ALPGEN |14] generator is used 
for the simulation of the W, Z boson production in association 
with n partons. This program is interfaced to HERWIG 115 1 
and JIMMY III6II to model parton showers and multiple par- 
ton interactions, respectively. The MLM lll4ll jet-parton match- 
ing scheme is used to form inclusive W/Z+jets MC samples. 
MC@NLO QTJ is used to estimate single and pair produc- 
tion of top quarks. Diboson events are generated using HER- 
WIG, and scaled to next-to-leading (NLO) cross section predic- 
tions |[l7l [Hi ■ 

Signal LQ samples are produced with PYTHIA fioll and nor- 
malized with NLO cross-sections determined from Ref. flT 
using CTEQ6.6 LIU parton distribution functions. 



4. Object identification 

This search is based on selecting events with a high Et elec- 
tron, two high /7t jets, and an additional electron or large £'™'^^ 
Electron candidates are reconstructed as energy deposits in the 
electromagnetic calorimeter. Electrons are required to have 
a shower profile consistent with that expected for this parti- 
cle, and to have a track pointing to the energy deposit in the 
calorimeter. The pattern of the energy deposits on the first 
layer of the EM calorimeter is used to reject hadrons, while 
contamination from photon conversions is reduced by requir- 
ing a hit in the first layer of the pixel detector 1E2I1 . In addition 
to these criteria, we require electrons to have a transverse en- 
ergy E-Y > 30 GeV and fall within a well instrumented region 



of the detector. Further rejection against hadrons is achieved 
by requiring the electron candidates to be isolated from ad- 
ditional energy deposits in the calorimeter by requiring that 
Ej~/Ej < 0.1, where Ej^ is the transverse energy in a cone 
of radius AR = -^/(A?;)^ + (A<p)^ - 0.2 centered on the electron 
track, excluding the electron contribution, and corrected for the 
energy from event pile-up and the electron energy leakage in- 
side the cone. 

Jets are defined as localized energy deposits in the calorime- 
ter and are reconstructed using the anti-A:, algorithm l'23'l with 
a distance parameter of 0.4 and by performing a four-vector 
sum over calorimeter clusters. Reconstructed jets are corrected 
for the non-compensating calorimeter response, upstream ma- 
terial and other effects by using pj- and rj- dependent correction 
factors derived from MC and validated with test-beam and col- 
lision data 1 24]. We further require that jets satisfy Ej > 30 
GeV, I77I < 2.8 and are separated from electrons passing the 
above selection within AR > 0.4. Selected jets must also pass 
quality requirements to reject jets arising from electronic noise 
bursts, cosmic rays and beam background, originating mainly 
from beam-gas events and beam-halo events 12511 . 

The presence of neutrinos is inferred from the missing trans- 
verse momentum plj"^^ (and its magnitude /s™"*^) |26]. /^J?'^^ is 
defined as the negative vector sum of the transverse momenta of 
reconstructed electrons, muons and jets, as well as calorimeter 
clusters not associated to reconstructed objects. 

Corrections are made to the simulated samples to ensure a 
good description of the energy resolution and the trigger and re- 
construction efficiencies. These are determined in control data 
samples and applied to both simulated background and signal 
samples. These corrections change the total expected yields by 
less than 2%. 



5. Event selection 

We define event selections to create samples with high sig- 
nal and background acceptance. Events are selected to be con- 
sistent with the LQLQ — » eeqq/evqq decays. In the eejj 
topology we require two electrons and at least two jets as de- 
fined in Section |4] and an invariant mass of the electron pair 
ruee > 40 GeV. In the evjj topology, one electron, at least 
two jets and £'™^'* > 30 GeV are required, together with a re- 
quirement on the transverse mass of the electron and the plf^^, 

mj = ^2^^7?™'*"(1 -cos(A0)) > 40 GeV, where A(p is the an- 
gle between the electron pj and p^™^'^ . In addition, we require 
that A0(jet, ^™'^) > 4.5x(l-£'™'^745GeV) in the evj; channel 
for events with £'™'*^ < 45 GeV to reduce residual contamina- 
tion from MJ events. Events with additional identified elec- 
trons as defined in Section|4]or muons with px > 30 GeV and 
I77I < 2.4 are rejected. 

After all the selection criteria are applied the signal accep- 
tance is of 70% for a LQ signal of m^Q - 600 GeV for 
both channels, but the sample is still dominated by background 
events. 
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6. Background determination 



7. Likelihood analysis 



The MJ background estimate is derived directly from data, 
whereas MC samples are used to predict the other backgrounds. 
We verify the shape of the V+jets (V = 'W^,Z) and top quark 
background prediction using control regions, which are defined 
to enhance either the V+jets or the top quark production con- 
tribution, while keeping a negligible LQ signal contamination. 
These control regions are also used to derive the final normal- 
ization of the y+jets and top quark backgrounds. 

The y+jets and top quark control regions are defined by ap- 
plying additional selection criteria on nige and mx to the selected 
sample. The remaining signal contamination is reduced by ap- 
plying an upper threshold to the summed transverse momentum 
in the event, 5t, defined as the scalar sum of the p-x of the two 
leading jets and the transverse energy of the two electrons in 
the eeji channel. In the S-y definition in the evj] channel, the 
second electron Ei is substituted by the £'™^\ 

In the ee jj topology we define two control regions (i) Z+jets: 
formed by events with at least two jets and in which the two 
electrons are required to have an invariant mass within a Z mass 
window 81 < m^e < 101 GeV, and (ii) ff: events with at least 
two jets and exactly one electron and one muon defined 
as in Section |4] In the evjj topology we define three con- 
trol regions (iii) W + 2 jets: events with exactly two jets, an 
electron and E™^^ such that the transverse mass of the elec- 
tron and the E™^^ is in the region of the W Jacobian peak, 
40 < m-i < 120 GeV, and a 5t < 225 GeV requirement to 
limit the presence of signal events, (iv) W + 3 jets: as in (iii) but 
with three or more jets, and (v) tt: events with at least 4 jets, 
where the thresholds on the first and second jets are raised to 
50 GeV and 40 GeV, respectively. 

To estimate the MJ background, we perform fits to the iriee 
distribution in the ee jj channel, and to the Zi™'^* distribution in 
the evjj channel. In these fits, the relative fraction of the MJ 
background is a free parameter. Templates for the MJ back- 
ground distributions are derived from MJ enhanced samples, 
which are formed using electron candidates passing relaxed se- 
lection requirements but failing the nominal electron identifica- 
tion criteria described in Section |4] The MJ enhanced samples 
are corrected to remove the residual contamination from real 
electrons. In the ee jj channel, the fits are applied to the sample 
selected following the criteria of Section |5] as well as to con- 
trol regions (i) and (ii), and the W+jets background is estimated 
together with the MJ background. In the ev jj channel, the fits 
are applied to the selected sample as well as to control regions 
(iii-v). 

We observe 5615 data events in the ee jj channel and 76855 
data events in the evjj channel, with SM expectations of 5600 + 
1000 and 74000 ± 1 1000, respectively. For niLQ = 600 GeV, we 
expect 7.5 ± 0.5 signal events in the ee jj channel and 4.5 ± 0.2 
signal events in the evjj channel. The aforementioned uncer- 
tainties fully account for (the dominant) systematic and statisti- 
cal uncertainties. 



We use a likelihood ratio method to separate signal and SM 
background. The likelihoods are constructed separately for 
background (Lb) and signal (Lj) hypotheses from a set of dis- 
criminating variables as follows: Lb = Yl biixj), Ls = Y[ Siixj), 
where s,- are the probabilities of the i-th input variable from 
the normalized summed background and signal distributions re- 
spectively, and Xj is the value of that variable for the j-th event 
in a given sample. Separate Ls distributions are created for sev- 
eral signal mass points, allowing mass-dependent optimization. 
Using the aforementioned quantities, a likelihood ratio is de- 
fined as LLR - log(Ls /Lb) and is used as the final variable to 
determine whether or not there is a LQ signal present in our 
data. 

The following discriminating variables, selected to give the 
best separation between signal and background, are used. For 
the ee jj channel, we use niee, 5t = Ej + E^ + z^^" + /V^'^ and 
the average invariant LQ mass iIilq- For the evjj topology, we 
use mj(e, is™'*^), St, the transverse LQ mass m^^Qet, E™"*^) and 
the invariant LQ mass mz,Q(e, jet). To obtain the LQ masses, we 
calculate the invariant mass of the electron-jet system and the 
transverse mass of the /s^^^^-jet system. Since the LQs are pro- 
duced in pairs, there are two possible mass combinations for the 
electron-jet and £'™*'*-jet pairs, and the combination giving the 
smallest mass difference is used. In the ee jj channel, two pos- 
sible electron-jet combinations arise from this procedure, and 
we take their average niig for the analysis. The discriminating 
variables are shown in Figs. [1] and |2] for the eejj and the evjj 
channels, respectively. 



8. Systematic uncertainties 

Systematic uncertainties affect both background normaliza- 
tions and shapes of the input distributions into the LLR. We 
consider systematic uncertainties from a variety of sources. 
These are described as follows. 

The jet energy scale (JES) and resolution (JER) uncertainties 
are considered independently, and applied by varying the JES 
(JER) within its uncertainty of 4% to 6.5% (14%) depending 
on the jet pj and 77 ||28, 29] for all simulated events. These 
variations are also propagated to the E™"*^ in the ev jj channel. 
The resulting uncertainties for the niig = 600 GeV signal and 
background are 5 % (8 %) and 1 1 % for the ee jj (ev jj) final state. 

Systematic uncertainties on the electron energy scale (1.6%) 
and resolution (0.6%), and on the electron trigger, reconstruc- 
tion and identification efficiencies are derived by varying the 
selection criteria defining the Drell-Yan control sample used 
for the various measurements llT2ll . In addition, a 1% uncer- 
tainty is included to account for the efficiency of the isolation 
requirement. They lead to total signal and background yield 
uncertainties of 8% and 5% (3.5%), respectively, for the eejj 
(evjj) channel and for a signal of mass niig = 600 GeV. 

The systematic uncertainty for the production model of 
y+jets is taken to be the largest difference between the nom- 
inal data-driven prediction using ALPGEN and that obtained 
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Figure 1 : Data and SM background comparisons of the input LLR variables for the ee jj channel. |(a)| Invai'iant mass of the two electrons in the event, [(b)] Average 
LQ mass resulting from the best (electron, jet) combinations in each event, and |(c)| 5r. The stacked distributions show the various background contributions, and 
data are indicated by the points with error bars. The 600 GeV LQ signal is also shown for /} = 1.0. The solid line (band) in the lower plots shows the Gaussian 
statistical (statistical + systematic) significance of the dilference between data and the prediction. 



4 





100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000 

Leptoquark m [GeV] Leptoquark [GeV] 



(c) (d) 

Figure 2: Data and SM background comparisons of the input LLR variables for the ev jj cliannel. |(a)| Transverse mass of tlie electron and the E'™"^ in the event. |(b)| 
57-, |(c)| LQ mass, and |(d)| LQ transverse masses. The stacked distiibutions show the various background contributions, and data are indicated by the points with error 
bars. The 600 GeV LQ signal is also shown for/J = 0.5. The solid line (band) in the lower plots shows the Gaussian statistical (statistical + systematic) significance 
of the difference between data and the prediction. 
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Table 1 : The predicted and observed yields in a signal enhanced region defined 
by requiring LLR > for both channels. Background predictions are scaled as 
described in Section|6] The eejj (evjj) channel signal yields are computed as- 
suming j8 = 1.0 (0.5). Statistical and systematic uncertainties added in quadra- 
ture are shown. 



Source ee jj Channel 

400 GeV 600 GeV 



ev jj Channel 
400 GeV 600 GeV 



W+jets 






1500 ± 670 


670 ±210 


Z-f-jets 


98 + 53 


26 ± 14 


45 ±41 


18± 19 


tt 


15 ±9 


4.6 ±2.2 


430 ± 180 


150 ±38 


Single t 


1.4 ±0.9 


0.7 ± 0.4 


53± 19 


23 ±4 


Dibosons 


1.5 ±0.8 


0.7 ±0.3 


25± 11 


11 ±2 


MJ 


9.2 ±4.5 


2.3 ± 1.5 


170 ±35 


75 ± 15 


Total 


120 ±55 


34 ± 14 


2200 ± 690 


950 ± 220 


Data 


82 


22 


2207 


900 


LQ 


120 ±8 


7.5 ±0.5 


69 ±4 


4.5 ± 0.2 



by using SHERPA |30], giving an uncertainty of 1.5% and 3% 
for the ee jj and the evjj channels, respectively. 

The systematic uncertainty for the tt production model 
are evaluated by comparing the yields between events gen- 
erated with MC@NLO and those generated with various 
alternate samples. These include samples generated with 
POWHEG 131], a different top mass (170 GeV and 175 GeV 
instead of the nominal value equal to 172.5 GeV), and a differ- 
ent amount of initial- and final-state- radiation (ISR/FSR). The 
result is an uncertainty in the tt yield of 10% and 15% for the 
single electron and dielectron analyses, respectively. 

Systematic uncertainties are determined for the MJ back- 
grounds by comparing results from alternative normalizations 
to those from the methods described earlier The largest varia- 
tion is taken, resulting in an uncertainty of 20% and 28% in the 
MJ normalization for the evjj and the eejj channels, respec- 
tively. An uncertainty of 3.7% llT3l on the integrated luminosity 
is applied to both diboson and single top background yields, as 
well as to expected signal yields. 

Finally, further uncertainties on the simulated background 
contributions originate from finite statistics in the MC samples 
used. These range from 2%-9%, depending on the LQ mass 
under consideration. Additional signal uncertainties considered 
arise from the choice of the PDF, which results in an uncertainty 
on the signal acceptance of l%-8% for LQ masses between 
300 GeV and 700 GeV, and from ISR/FSR effects, resulting in 
an uncertainty of 2% for both channels. 



9. Results 

The LLR distributions for data, backgrounds and a LQ sig- 
nal assuming niig = 600 GeV are shown in Fig. |3] for both 
channels. The observed and predicted event yields requiring 
LLR > for the major background sources, as well as the ex- 
pected signal, are shown in Table [T] We do not observe any 
excess of events at high LLR values where signal is expected, 
indicating no evidence of scalar LQ pair production. Given the 



^ ATLAS LQLQ^eejj 
Jldt = 1 .03 fb ' 



Data (Vs=7 TeV) 

V+Jets 

Top 

QCD 

Diboson 

LQ (m=600GeV) 




(a) 



LQLQ^evjj 



Data {\/s=7 TeV) 
V+Jets 
□ Top 
QCD 
Diboson 

LQ (m=600GeV) 




(b) 



Figure 3: LLR distributions for the eejj \(si)\ and for the evjj |(b)| final states. 
The data are indicated with the points and the filled histograms show the SM 
background. The MJ background is estimated from data, while the other back- 
ground contributions are obtained from simulated samples as described in the 
text. The LQ signal corresponding to a LQ mass of 600 GeV is indicated by a 
solid line, and is normalized assuming /? = L0(0.5) in the eejj {evjj) channel. 
The lowest bin corresponds to background events regions of the phase space 
for which no signal events are expected. The solid line (band) in the lower 
plots shows the Gaussian statistical (statistical + systematic) significance of the 
dift'erence between data and the prediction. 
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absence of signal we determine 95% CL upper limits on the 
LQ pair-production cross sections using a modified frequen- 
tist CLj method based on a Poisson log-likelihood ratio statis- 
tical test 1321 l33ll . Systematic and statistical uncertainties are 
treated as nuisance parameters with a Gaussian probability den- 
sity function, and the full LLR distribution is considered. The 
effect of the various systematic uncertainties on the shape of the 
LLR distribution are included on the calculation by integrating 
over a Gaussian distribution with standard deviation equal to 
the fractional change in the yield between the systematically 
adjusted distribution and the nominal case for each individual 
uncertainty in each bin. The 95% CL upper bounds on the cross 
section for LQ pair production as a function of mass are shown 
in Fig. |4]for both the eej] and the evj] channels for (3 - l.Q 
and p - 0.5, respectively. The obtained cross section limits are 
combined, and reinterpreted as limits in the fi vs. miq plane as 
shown in Fig.|5] 

10. Conclusions 

We report on a search for pair production of first generation 
scalar leptoquarks at ATLAS using a data sample correspond- 
ing to an integrated luminosity of L03 fb '. No excess over 
SM background expectations is observed in the data in the sig- 
nal enhanced region, and 95% CL upper bounds on the pro- 
duction cross section are thus determined. These are translated 
into lower observed (expected) limits on leptoquark masses of 
m > 660(650) GeV and m > 607(587) GeV when assuming its 
branching fraction to a charged lepton to be equal to LO and 
0.5, respectively. These are the most stringent limits to date 
arising from direct searches for leptoquarks. 
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Figure 4: 95% CL upper limit on tlie pair production cross section of the first 
generation leptoquarks for the ee jj channel at yS =1.0 |(a)| and for the ev jj 
channel at /? =0.5 |(b)| The solid lines indicate the individual observed limits, 
while the expected limits are indicated by the dashed lines. The theory predic- 
tion is indicated by the dotted line, which includes the systematic uncertainties 
due to the choice of the PDF and due to the renormalization and factorization 
scales. The dark green (light yellow) solid band contains 68% (95%) of possi- 
ble outcomes from pseudo-experiments in which the yield is Poisson-fluctuated 
around the background-only expectation. 
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Figure 5: 95% CL exclusion region resulting from the combination of the two 
channels shown in the ji versus leptoquark mass plane. The shaded area indi- 
cates the DO exclusion limit | 6], while the thick dotted line indicates the CMS 
exclusion |4]. The dotted and dotted-dashed lines indicate the individual limits 
for the ee jj and the ev jj, respectively. The combined observed limit is indi- 
cated by the sohd black hne. The combined expected hmit is indicated by the 
dashed line, together with the solid band containing 68% of possible outcomes 
from pseudo-experiments in which the yield is Poisson-fluctuated around the 
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J.A. Frost^', C. Fukunaga'^^ E. FuUana Torregrosa^^ J. Fuster'**, C. Gabaldon^^ O. Gabizon'™, T. Gadfort^", S. Gadomski'*^ 
G. Gagliardi^o^'^ob, R Gagnon*", C. Galea^', E.J. Gallas*", V. Gallo'*, B.J. Gallop'^^, R Gallus'^", K.K. Gan*o^ Y.S. Gao"*2•^ 
V.A. Gapienko'^', A. Gaponenko''*, F. Garberson"'*, M. Garcia-Sciveres*'*, C. Garcia'**, J.E. Garcia Navarro'**, R.W. Gardner^", 
N. Garelli^^ H. Garitaonandia"''*, V. Garonne^'', J. Garvey*', C. Gatti'*', G. Gaudio"^^ O. Gaumer"^ B. Gaur"*o, L. Gauthier*35, 
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I.L. Gavrilenko'^^ C. Gay'^'^ G. Gaycken^o, J-C. Gayde^'', E.N. Gazis^ P. Ge^^d^ ^ j^ p Q^^m^ D.A.A. Geertsi"'', 

Ch. Geich-Gimbel^", K. Gellerstedt!''^^'!''^'', C. Gemme50% A. GemmeU^^^ M.H. Genest^^ S. Gentile'^i^i^^", M. George^'', 

S. George^^ P. Gerlach'^^ A. Gershon^^^ C. Gewemgev^^'\ H. Ghazlane"*, N. Ghodbane^^, B. Giacobbe>''^ S. Giagu'^'^-'^''', 

V. Giakoumopoulou^ V. Giangiobbe^', F. Gianotti^'', B. Gibbard^"*, A. Gibson'^^ S.M. Gibson^'', L.M. Gilbert"^ V. Gilewsky^", 

D. GUlberg^s, A.R. GUlman'^s, D.M. Gingrich^-'', J. Ginzburg'^z, N. Giokaris^ M.R Giordanii^^c^ r Giordanoi"'^'"!'', 
F.M. Giorgi^^ P Giovannini'^**, PP. Giraud'^^ D. Giugni'^'^% M. Giunta''^ P Giusti''^% B.K. Gjelsten"*, L.K. Gladilin'^, 

C. Glasman™, J. Glatzer4^ A. Glazov'*^ K.W. Glitza'^^ G.L. Glonti''^ J.R. Goddard^'*, J. Godfrey^'*', J. Godlewski^^ 
M. Goebel'^i, T. Gopfert''^, C. Goeringer^", C. Gossling*^ T. Gottfert^^ S. Goldfarb^^ T. Golling"^ S.N. Golovniai^'^, 

A. Gomes'^^^'^, L.S. Gomez Fajardo"*', R. Gongalo^^, J. Goncalves Pinto Firmino Da Costa^', L. Gonella^", A. Gonidec^', 
S. Gonzalez'^', S. Gonzalez de la Hoz'^^ G. Gonzalez Parra'\ M.L. Gonzalez SiW*', S. Gonzalez- Sevilla'^^ J.J. Goodson''^^ 
L. Goossens^^ RA. Gorbounov''', H.A. Gordon^^, I. Gorelovio^ G. Gorfine"^ B. Gormi2^ E. Gorini^!^'''!'', A. Gorisek^^ 

E. Gornicki^^ S.A. Gorokhov'^^, y.N. Goryachev'^v^ g Gosdzik'^', M. Gosselink"^, M.I. Gostkin", I. Gough Eschrich'^^^ 
M. Gouighri'3'^^ D. Goujdami'^^c^ p Goulette'*'', A.G. Goussiou'^\ C. Goy"*, S. Gozpinar^^, 1. Grabowska-Bold^^ 

P Grafstrom^*^, K-J. Grahn'*^ F. Grancagnolo^'^ S. Grancagnolo'^ V. Grassi'"*^, V. Gratchev'^o, N. Grau^"*, H.M. Gray^^, 

J.A. Gray"*\ E. Graziani'^^% O.G. Grebenyuk'^", T. Greenshaw^^^ ^.D. Greenwood^"* ', K. Gregersen^^ l.M. Gregor"*', 

P Grenier''^^ j. Griffiths'^^ N. Grigalashvili*'^, A.A. Grillol3^ S. Grinstein", Y.V. Grishkevich''^ J.-F Grivaz"^, M. Groh''^ 

E. Gross'™, J. Grosse-Knetter^'', J. Groth-Jensen'^", K. Grybel'"*", V.J. Guarino\ D. Guest'^'', C. Guicheney^^ A. Guida^'^-"'', 
S. Guindon54, H. Guler**^.'', J. Gunther'^^, B. Guo'^^ J. Guo^'*, A. Gupta^", Y. Gusakov^^^^ V.N. Gushchin'^^, A. Gutierrez''^ 

P Gutierrez'"', N. Guttman'^^, O. Gutzwiller'^', C. Guyot'^^ C. Gwenlan"^ C.B. Gwilliam^^ A. Haas"'2, S. Haas^'', C. Haber"*, 

H.K. Hadavand^^ D.R. Hadley'\ P Haefner''^ F Hahn^^, S. Haider^^ Z. Hajduk^^ H. Hakobyan'^\ D. Hall"\ J. Haller^^, 

K. Hamacher'^^ P Hamal''^, M. Hamer^^^ A. Hamilton'''*.", s. Hamilton'^^", H. Han^^-', L. Han^^'', K. Hanagaki"^ 

K. Hanawa'^'', M. Hance'^, C. Handel**°, P Hanke5**% J.R. Hansen3^ J.B. Hansen^^ J.D. Hansen3^ PH. Hansen3^ P Hansson'^^, 

K. Hara'^*^, G.A. Hare'^'', T. Harenberg'", S. Harkusha**'^ D. Harper**^, R.D. Harrington''^ O.M. Harris'", K. Harrison'^ 

J. Hartert''^ F. Hartjes'"'', T. Haruyama*'^ A. Harvey^^ S. Hasegawa'"", Y. Hasegawa'^^ S. Hassani'^^ M. Hatch^'', D. Hauff^^ 

S. Haug"', M. Hauschild^'', R. Hauser*^^, M. Havranek™, B.M. Hawes"\ CM. Hawkes'^, R.J. Hawkings^'', A.D. Hawkins^^ 

D. Hawkins"'^, T. Hayakawa*''', T. Hayashi'5^ D. Hayden^^ H.S. Hayward^^ S.J. Haywood'^**, E. Hazen^', M. He"'', S.J. Head'^, 
V. Hedberg^^ L. HeeW, S. Heim**^ B. Heinemann'^, S. Heisterkamp", L. Helary^, C. Heller^^ M. Heller^^, S. Hellman'45^''45^ 
D. Hellmich™, C. Helsens", R.C.W. Henderson™, M. Henke5'*% A. Henrichs^'', A.M. Henriques Correia^^ S. Henrot-Versille"", 

F. Henry-Couannier^^, C. Hensel^'', T. HenB'^^, CM. Hernandez^, Y. Hernandez Jimenez'*"^, R. Herrberg'^, A.D. Hershenhorn'^', 

G. Herten^^ R. Hertenberger^^ L. Hervas^^ N.P Hessey'^, E. Hig6n-Rodriguez"56, D. Hill^-*, J.C Hill^^, N. Hill^, K.H. Hiller"', 
S. Hillert™, S.J. HiUier''', I. Hinchliffe'", E. Hines"^ M. Hirose"^ F. Hirsch^^, D. Hirschbuehl'''^, J. Hobbs"'"', N. Hod'^^ 
M.C Hodgkinson'3^ P Hodgson'^^ A. Hoecker^^, M.R. Hoeferkamp'^^, J. Hofrman3^ D. Hoffmann^^ M. Hohlfeld*^", 

M. Holder'40, S.O. Holmgren'45^ T. Holy'^^ J.L. Holzbauer^^ Y. Homma^^ T.M. Hong"^ L. Hooft van Huysduynen'"^, 
T. Horazdovsky'2^, C. Horn''*^ S. Horner'*^ J-Y. Hostachy5^ S. Hou'^°, M.A. Houlden^^^ ^ Hoummada'^'*^ J. Howarth^', 

D. F. Howell"^ 1. Hristova '5, J. Hrivnac"", 1. Hruska'^^, T. Hryn'ova", PJ. Hsu**", S.-C. Hsu'", G.S. Huang"", Z. Hubacek'^^, 
R Hubaut^^ R Huegging^", A. Huettmann^', T.B. Huffman''^ E.W. Hughes^'', G. Hughes™, R.E. Hughes-Jones^', 

M. Huhtinen^', P. Hurst^'^, M. Hurwitz''', U. Husemann''\ N. Huseynov^-'', J. Huston^'^, J. Huth^'^, G. lacobucci''', G. lakovidis', 

M. Ibbotson^', 1. Ibragimov''"', R. Ichimiya*"^, L. Iconomidou-Fayard"'', J. Idarraga"'', P. lengo"^'^, O. Igonkina'"'*, Y. Ikegami^^, 

M. Ikeno*^ Y. Ilchenko^^ D. lliadis'5^ N. llic'", D. Imbault^\ M. Imori'^'', T. Ince™, J. Inigo-Golfin^^, R loannou^ 

M. Iodice'"^ V. Ippolito'^'^ '^"', A. Irles Quiles"'*, C. Isaksson'^^ A. Ishikawa*, M. Ishino^'^, R. Ishmukhametov^^, 

C. Issever"\ S. lstin'^^ A.V. Ivashin'^^ W. lwanski3^ H. Iwasaki^^ J.M. Izen"", V. lzzo""% B. Jackson"^ J.N. Jackson^^ 

P Jackson'42, M.R. JaekeP, V. Jain"^", K. Jakobs''^ S. Jakobsen", J. Jakubek'^^, D.K. Jana'"^, E. Jankowski'^^ E. Jansen™, 

H. Jansen^^, A. Jantsch^^, M. Janus^", G. Jarlskog'^^, L. Jeanty", K. Jelen", I. Jen-La Plante^", P. JennP, A. Jeremie'', P. Jez^^, 
S. Jezequel", M.K. Jha'''% H. Ji'^', W. Ji^", J. Jia'^^ Y. Jiang"'^, M. Jimenez Belenguer'", G. Jin"'', S. Jin"% O. Jinnouchi'^e, 
M.D. Joergensen^s, D. Joffe3^ L.G. Johansen'^, M. Johansen''*5a.i45b^ K.E. Johansson '"^^ R Johansson'^^ S. Johnert"', 

K.A. Johns^, K. Jon-And'''^^''''^'', G. Jones^\ R.W.L. Jones™, T.W. Jones''^, T.J. Jones''^ O. Jonsson^', C. Joram^^, RM. Jorge'^^", 
J. Joseph'4, T. Jovin'^b, X. Ju'^', CA. Jung^^, R.M. Jungst^^ V. Juranek'^^, R Jussel*'', A. Juste Rozas", VV Kabachenko'^^ 
S. Kabana'^, M. Kaci"'^, A. Kaczmarska^^ P Kadlecik^^ M. Kado"", H. Kagaii"^^ M. Kagan^^, S. Kaiser^^ E. Kajomovitz'^', 
S. Kalinin"3^ L.V. Kalinovskaya^", S. Kama^\ N. Kanaya'^", M. Kaneda^^ S. Kaneti^^, T. Kanno'^^, V.A. Kantserov'^ 
J. Kanzaki"^^ B. Kaplan'^", A. Kapliy^", J. Kaplon^^, D. Kar''^ M. Karagounis™, M. Karagoz"^, M. Karnevskiy'", K. Karr^ 
V. Kartvelishvih™, A.N. Karyukhin'^^, L. Kashif'^', G. Kasieczka5^^ R.D. Kass"'^ A. Kastanas'^ M. Kataoka", Y. Kataoka'^", 

E. Katsoufis', J. Katzy"", V. Kaushik^ K. Kawagoe''^ T. Kawamotoi^^, G. Kawamura^", M.S. Kayl'**, V.A. Kazanin™^ 
M.Y Kazarinov^"^ r Keeler"^^ R. Kehoe^^ M. Keil^^^ G.D. Kekelidze^'', J. Kennedy''^ C.J. Kenney'^^, M. Kenyon^^, 

O. Kepka'24, N. Kerschen^^, B.P Kersevan^^ S. Kersten'^^^ K. Kessoku'^'', J. Keung'^^, R KhaUl-zada"*, H. Khandanyan"^, 
A. Khanov"', D. Kharchenko^'', A. Khodinov'^ A.G. Kholodenkoi^^, A. Khomich5^^ T.J. Khoo^'', G. KhoriauU™, 
A. Khoroshilov'^^ N. Khovanskiy^^^ V. Khovanskiy''^, E. Khramov*'^, J. Khubua5'^ H. Kim"'5^•'45^ M.S. Kim^, PC. Kim'''^, 
S.H. Kim'59, N. Kimura'®, O. Kind'^ B.T. King^^ M. King''^ R.S.B. King"^ J. Kirk'^^, L.E. Kirsch22, A.E. Kiryunin^^ 
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T. Kishimoto'''', D. Kisielewska", T. Kittelmann'22, A.M. Kiver'^^ E. Kladiva''^^^'', J. Klaiber-Lodewigs'*^, M. Klein^^^ y. Klein^^^ 

K. Kleinknecht*^", M. Klemetti'^^^ a. Klier'™, P. Klimek^'^^''-^'^^^, A. Klimentov^^, R. Klingenberg^^ E.B. Klinkby^^ 

T. Klioutchnikova^'', RR Klokl"^ S. Klous'"'*, r.-R. Kluge5S% T. Kluge^^ R Kluit'^^, S. Kluth''^ N.S. Knecht'^^ R. Kneringer", 

J. Knobloch^'', R.B.RG. Knoops'*^, A. Kmie^*, B.R. Ko'*'*, T. Kobayashi'^^, M. Kobel'*^ M. Kocian'^z, R Kodys'^^, K. Koneke^^ 

A.C. Komgl°^ S. Koenig^o, L. Kopke^", R Koetsveld'°^ R Koevesarki^", T. KofFas^^, E. Koffeman"'^, L.A. Kogan"^ R Kohn^^, 

Z. Kohouti26, T. Kohriki'^^ T. Koi'^z, T. Kokott^o, G.M. Kolachev"'^ H. Kolanoski'^, V. Kolesnikov*'^, I. Koletsou^^% J. KoU^^ 

D. Kollar^'', M. Kollefrath4^ S.D. Kolya**', A.A. Komar''\ Y. Komori'5\ T. Kondo^'^ T. Kono'*''«, A.I. Kononov''^ 

R. Konoplich"'''''', N. Konstantinidis''^ A. Kootz^'^^^ S. Kopemy^', K. KorcyP^ K. Kordas'^^, V. Koreshev^^^, A. Kom^", 

A. Korol"'^ I. Korolkov", R.V. Korolkoval3^ V.A. Korotkov'^^, Q. Kortner''^ S. Kortner'^^ V.V. Kostyukhin^o, M.J. Kotamaki^', 

S. Kotov^^ V.M. Kotov*''*, A. Kotwal'*'*, C. Kourkoumelis*^, V. Kouskoura'^^ A. Koutsman'^**", R. Kowalewski"'^ 

T.Z. Kowalski^'', W. Kozanecki^^s, A.S. Kozhini^^ V. Kral'^^, V.A. Kramarenko'^, G. Kramberger", M.W. Krasny^'', 

A. Krasznahorkay'"^, J. Kraus^^, J.K. Kraus^", A. Kreisel'^^, R. Krejci'^^, J. Kretzschmar^^, N. Krieger^"*, P. Krieger'^^, 

K. Kroeninger^^, H. Kroha'^^ J. Kroll"^ J. Kroseberg^", J. Krstic'^^ U. Kruchonak''^ H. Kruger^", T. Kruker^'', N. Krumnack^^ 

Z.V. Krumshteyn^"*, A. Kmth^o, T. Kubota'^^ S. Kuehn^^, A. Kugel^^'^, T. Kuhl^i, D. Kuhn^', V. Kukhtin^, Y. Kulchitsky^^ 

S. Kuleshov^ib, C. Kummer''^ M. Kuna^^ N. Kundu"^ J. Kunkle"^ A. Kupcoi24, h. Kurashige^^ M. Kurata'^'', 

YA. Kurochkin**'', V. Kus'^^, r.s. Kuwertz'^^, M. Kuze'^^ J. Kvita'^i, R. Kwee'^ A. La Rosa^^, L. La Rotonda^'''''^*, 

L. Labarga™, J. Labbe^, S. Lablak'^^a^ q Lacastal*'^ R Lacava'^'''•'3l^ H. Lacker'^ D. Lacour", V.R. Lacuesta"5^ E. Ladygin^'', 

R. Lafaye"*, B. Laforge'^, T. Lagouri™, S. Lai'***, R. Laisne^^, M. Lamanna^^, C.L. Lampen^\ W. Lampl^\ R. Lancon'-'^, 

U. Landgraf^^ M.RJ. Landon^'', H. Landsman'^', J.L. Lane**', C. Lange^', A.J. Lankford"'^, r Lanni^^, K. Lantzsch'^^ 

S. Laplace", C. Lapoire^", J.R Laporte'^^, T. Lari'*^'', A.V. Larionov '2^, A. Larner"^, C. Lasseur^'', M. Lassnig^^, P. Laurelli'*'', 

W. Lavrijsen''*, R Laycock^^^ ^ g Lazarev*"*, O. Le Dortz", R. Le Guimec**^ C. Le Maner'^^ R. Le Menedeu'\ C. Lebel''^, 

T. LeCompte^ R Ledroit-Guillon^^ H. Lee"'^ J.S.H. Lee"^ S.C. Lee'^^, L. Lee'^^^ M. Lefebvre"'^ M. Legendre'3^ A. Leger'''', 

B. C. LeGeyt"^, R Legger''^ C. Leggett"*, M. Lehmacher^", G. Lehmann Miotto2^ X. Lei^\ M.A.L. Leite^^'', R. Leitner'^^ 
D. Lellouch'™, M. Leltchouk3\ B. Lemmer^^, V. Lendermann^^^ K.J.C. Leney'^*, T. Lenz"'^ G. Lenzen'", B. Lenzi^^, 

K. Leonhardt^-', S. Leontsinis^, C. Leroy''^, J-R. Lessard'*'*', J. Lesser''*^", C.G. Lester^^, A. Leung Rook Cheong'^', J. Leveque'', 
D. Levin**^ L.J. Levinson'™, M.S. Levitski'^?, A. Lewis"\ G.H. Lewis'0\ A.M. Leyko^o, M. Leytonl^ B. Li^^, H. Li'^'-', 
S. Li^^b,/^ X. Li**^ Z. Liang"^ ", H. Uao^\ B. Liberti'^^a^ p Uchard^'^ M. Lichtnecker'^^ K. Lie"'^ W. Liebig'^ R. Lifshitzi5\ 

C. Limbach^o, A. Limosani**^ M. Limpe/'^ S.C. Lin'^" ", R Linde"''', J.T. Linnemann**^ R. Lipeles"'', L. Lipinsky'24, 

A. Lipniacka'^ T.M. Liss'''^, D. Lissauer^^, A. Lister^^ A.M. Litke'^'', C. Liu^^ D. Liu'^", H. Liu'*^ J.B. Liu**^ M. Liu^^b^ 
S. Liu^, Y. Liu^^b^ Livan"^^'"^\ S.S.A. Livermore"^, A. Lleres^^, J. Llorente Merino™, S.L. Lloyd'''', E. Lobodzinska"", 
R Loch^, W.S. Lockman"'', T. Loddenkoetter^o, R.K. Loebinger^', A. Loginov''''', C.W. Loh'^'', T. Lohse'^ K. Lohwasser'*^ 
M. Lokajicek'^'*^ j Loken V.R Lombardo'', R.R. Long™, L. Lopes'^^^ *, D. Lopez Mateos^', J. Lorenz*^', M. Losadai^\ 
R Loscutoff'4, R Lo Sterzo'3i^.i3ib^ m.J. Losty'58% X. Lou''^ A. Lounis"^ K.R Loureiro'", J. Love^', RA. Love™, 

A. J. Lowe'''2•^ R Lu^2^ H.J. Lubatti'^^, C. Luci'^ia.nib^ ^ Lucotte^^ A. Ludwig''^ D. Ludwig''\ I. Ludwig'*^ J. Ludwig'*^ 
R Luehring'50, G. Luijckx^o^, D. Lumb''^ L. Luminari'^'", R. Lund"^ B. Lund-Jensen'^e, B. Lundberg™, J. Lundberg'^Sa.wsb 
J. Lundquist^^ M. Lungwitz^", G. Lutz''^ D. Lynn^^, J. Lys''', E. Lytken™, H. Ma^", L.L. Ma'", J.A. Macana Goia^^^ 

G. Maccarrone*^, A. Macchiolo^^, B. Macek^', J. Machado Miguens^^^^, R. Mackeprang^^, R.J. Madaras", W.P. Mader*^, 
R. Maenner^^^ T. Maeno^'', R Mattig'^^ S. Mattig"", L. Magnoni^^ R. Magradze^"*, Y. Mahalalel'^^^ ^ Mahboubi''^ 
G. Mahout''', C. Maiani'^'^-'^"', C. Maidantchik^^^ A. Maio'^^"-*, S. Majewski^'*, Y. Makida'^^ N. Makovec"", R Mal'^^ 

B. Malaescu^^, Pa. MaleckP^, R Malecki^^, V.R Maleev'^", R Malek^^, U. Mallik^^ D. Malon^ C. Malone"^, s. Maltezos^ 
V. Malyshev'"^, S. Malyukov™, R. Mameghani^^, J. Mamuzic'^'', A. Manabe*"^, L. Mandelli 1. Mandic'^ R. Mandrysch'^, 
J. Maneira'^^^, PS. Mangeard^'', L. Manhaes de Andrade PUho^-^", l.D. Manjavidze''"', A. Mann^"', P.M. Manning'^*, 

A. Manousakis-Katsikakis^, B. Mansoulie'^^, A. Manz'^, A. Mapelli™, L. Mapelli™, L. March ™, J.R Marchand^^, 

R. Marchese'^^''''^^'', G. Marchiori", M. Marcisovsky'^'', A. Marin^' *, CP. Marino'*'^ R. Marroquim^^^ R. Marshall*", 

Z. MarshalP, RK. Martens'", S. Marti-Garcia'^^ A.J. Martin"", B. Martin^'', B. Martin^', RR Martin"^ J.R Martin^^ 

Ph. Martin^^, T.A. Martin''^, V.J. Martin''^, B. Martin dit Latour''', S. Martin-Haugh'''**, M. Martinez", V. Martinez Outschoom^'', 

A.C. Martyniuk"'^, M. Marx^', R. Marzano''"% A. Marzin'"^, L. Masetti**", T. Mashimo'''"', R. Mashinistov'^, J. Masik^', 

A.L. Maslennikov""', I. Massa'^^-''"', G. Massaro'**, N. Massol'', P Mastrandrea'^'^ '^"', A. Mastroberardino^^^-^*, 

T. Masubuchi'5'', M. Mathes™, P. Matricon"*, H. Matsumoto'^*, H. Matsunaga'^", T. Matsushita^^, C. Mattravers"'^•^ 

J.M. Maugain^'', J. Maurer**^ S.J. Maxfield^^, D.A. Maximov'"^--^, R.N. May^ A. Mayne'^^ R. Mazini'^", M. Mazur™, 

M. Mazzanti^^^ E. Mazzoni'2i='.i2ib, s.R Mc Kee^^ A. McCarn'^"^ r l McCarthy'"'', T.G. McCarthy^^, N.A. McCubbin'^^, 

K.W. McParlane^^ J.A. Mcfayden'3^ H. McGlone^^, G. Mchedlidze^i'', R.A. McLaren^^ T. Mclaughlan", S.J. McMahon'^s, 

R.A. McPherson'*"**'^, A. Meade'*^ J. Mechnich'"", M. Mechtel'^^ M. Medinnis"', R. Meera-Lebbai"°, T. Meguro"^ 

R. Mehdiyev^^, S. Mehlhase^^ A. Mehta", K. Meier5'*% B. Meirose™, C. Melachrinos™, B.R. Mellado Garcia'", 

L. MendozaNavas^^i, Z. Meng'^" ', A. Mengarelli'''''•'''^ S. Menke^^, C. Menot^^ E. Meonii\ K.M. Mercurio", R Mermod"^ 

L. Merola'0'^•'0'^ C. Meroni****^ RS. Merritt^", A. Messina^^ J. Metcalfe"'^ A.S. Mete^^ C. Meyer**", C. Meyer™, J-P Meyer^^^, 

J. Meyer'^^ J. Meyer^", T.C. Meyer^^, W.T. Meyer^^ J. Miao^^d^ § Michal^^ L. Micu^^^ R.R Middleton'^^, S. Migas^^^ 
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L. Mijovic'*', G. Mikenbergi™, M. Mikestikovai24^ jy^ Mikuz^^ D.W. Miller^", RJ. Miller'*^ W.J. Mills"^\ C. Mills", 

A. Milov"", D.A. Milsteadi^'^^'i''^'', D. Milsteini™, A.A. Minaenkoi^^, M. Minano Moya'^^, I.A. Minashvili^, A.I. Mincer^'''', 

B. Mindur^'', M. Mineev*^^ y. Ming>", L.M. Mir", G. Mirabelli'^'% L. Miralles Verge", A. Misiejuk^^ J. Mitrevski'^^, 
G.Y. Mitrofanov'27, V.A. Mitsou^*'*', S. Mitsui*'^ P.S. Miyagawa'^**, K. Miyazaki*''', J.U. Mjornmark^^ T. Moa'^^^^'^''^'', 

P. Mockett"^ S. Moed^'', V. Moeller^^, K. Momg''\ N. Moser^^, S. Mohapatra'^^, w. Mohr'^^ S. Mohrdieck-Mock'^ 

A.M. Moisseev>27,.^ Moles-Valls^^'', J. Molina-Perez^^, J. Monk^^, E. Monnier'^^ S. Montesano*^*^^-'^'^'', F. Monticelli^', 

S. Monzani^''''•l^^ R.W. Moored G.F. Moorhead'*^ C. Mora Herrera'*^ A. Moraes^^ N. Morange'^^ J. Morel^'*, G. Morello^'^''-^*'', 

D. Moreno^", M. Moreno Llaceri^^, P Morettini5°^ M. Morii^^ J. Morin'''*, A.K. Morley^^, G. Mornacchi^^, S.V. Morozov^^ 
J.D. Morris^4^ l Morvaji"", H.G. Moser'^^ M. Mosidze^i^, j. Moss"'^ R. Mount'^^, E. Mountricha'* "', S.V. Mouraviev''^ 

E. J.W. Moyse'*^ M. Mudrinic'^'', F. Mueller5'*% J. Mueller'^^, K. Mueller^^, T.A. Miiller''^, T. Mueller**", D. Muenstermann^'', 
A. Muir"'^ Y. Munwes'^^ W.J. Murray'^s^ j Mussche"'^, E. Mustoi"!'''!''!'', A.G. Myagkov^^^, M. Myskai24^ j Nadal", 

K. Nagai'^'', K. Nagano*'^ Y. Nagasaka5^ M. Nagel''^ A.M. Nairz^'', Y. Nakahama^'', K. Nakamura'^^, T. Nakamura'54^ 
I. Nakano'"'', G. Nanava^", A. Napier'^'", R. Narayan^**'', M. Nash^''-^ N.R. Nation^', T. Nattermann^o, T. Naumann^i, 

G. Navarro'", H.A. Neal'*^ E. Nebot™, PYu. Nechaeva^^ A. Negri G. Negri^^, S. Nektarijevic'^^ A. Nelson'^^ 
S. Nelsoni42, T.K. Nelson'^z, S. Nemecek'^^ R Nemethyio^ A.A. Nepomuceno^^^ M. Nessi^^-', M.S. Neubauer'*"*, 

A. Neusiedl**", R.M. Neves"", P Nevski^'', PR. Newman'^ V. Nguyen Thi Hong'^^ R.B. Nickerson"^, R. Nicolaidou'^^ 
L. Nicolas'^^ B. NicqueverP\ F. Niedercorn""*, J. Nielsen'^"', T. Niinikoski^^, N. Nikiforou^"^, A. Nikiforov'^ V. Nikolaenko'^'^, 
K. Nikolaev^^^^ 1. Nikolic- Audit", K. Nikolics^'', K. Nikolopoulos^^, H. Nilsen^^, P Nilsson\ Y. Ninomiya '^^^ A. Nisati'^'", 
T. Nishiyama*'^ R. Nisius''^ L. Nodulman^ M. Nomachi"^ 1. Nomidis'^^ M. Nordberg^'', B. Nordkvist"'^^'"'^'', PR. Norton'^s, 
J. Novakovai25, M. Nozaki^^^ L. Nozka"l l.M. Nugent'^^**'', A.-E. Nuncio-Quiroz^", G. N unes Hanninger**^, T. Nunnemann'^, 
E. Nurse^^ T. Nyman^^, B.J. O'Brien^^, S.W. O'Neale'^ *, D.C. O'Neil'^i, V. O'Shea^^ L.B. Oakes'", FG. Oakham^^-'', 

H. Oberlack^^ J. Ocariz", A. Ochi*'^ S. Oda'^^^ S. Odaka''^ J. Odier**2, H. Ogren*"", A. Oh**', S.H. Oh^^^ C.C. Ohm'^Sa-WSb^ 
T. Ohshima'"", H. Ohshital^^ S. Okada''^ H. Okawa'^^ Y. Okumura'™, T. Okuyama'^^ A. 01ariu2^^ M. 01cese5"^ 

A.G. Olchevski*"*, M. Oliveira'^^^-'', D. Oliveira Damazio^"*, E. Oliver Garcia"'^, D. Olivito"'', A. Olszewski^**, J. Olszowska^**, 

C. Omachi^^ A. Onofrei23a,3'^ pu.E. Onyisi^", C.J. Orami^'*^ M.J. Oreglia^", Y. Oren'^^ D. Orestano'^^^ '^^b^ j Orlov"'^ 
C. Oropeza Barrera5^ R.S. Orr'", B. Osculati^"^'^"'', R. Ospanov"'', C. Osuna", G. Otero y Garzon^*, J.P Ottersbach"'^, 
M. Ouchrif'^^^d^ £^ Ouellette'*'^ F Ould-Saada"^ A. Ouraou'^^ Q. Ouyang^2^ A. Ovcharova''*, M. Owen**', S. Owen'^^ 
VE. Ozcan'**% N. Ozturk^ A. Pacheco Pages", C. Padilla Aranda", S. Pagan Griso'"*, E. Paganis'^^ F Paige^"*, P Pais*'^ 
K. Pajchel"^ G. Palacinol5**^ CP Paleari^ S. Palestini^'', D. Pallin^^, A. Palma'^^'', j.D. Palmer'^ YB. Pan'^', 

E. Panagiotopoulou'', B. Panes3'% N. PanikashviU**^ S. Panitkin^^, D. PaRt&a^^\ M. Panuskova'^^, V. Paolone'^^ A. PapadeUs'^Sa^ 
Th.D. Papadopoulou^, A. Paramonov^ W. Park^^ ^, M.A. Parker^'', F. Parodi^""'-^'"', J.A. Parsons^'*, U. Parzefall'*^ 

E. Pasqualucci'^'% S. Passaggio^"^ A. Passeri'^^% F. Pastore'^^"-'^^'', Fr. Pastore^^ G. Pasztor s. Pataraia'^^ N. Patel''*'', 
J.R. Pater**', S. Patricem'°'^ i°i\ T. Pauly^'', M. Pecsy'^Sa^ y^j pg^raza Morales"', S.V. Peleganchuk^oe, H. Peng^^b, R. Pengo^'', 
A. Penson^"*, J. Penwell^", M. Perantoni^^^ K. Perez^'*-"*, T. Perez Cavalcanti'*\ E. Perez Codina", M.T. Perez Garci'a-Estan'^*, 
V. Perez Reale^"*, L. Perini****^ *'**'', H. Pernegger^'', R. Perrino^'% P Perrodo"*, S. Persembe^% A. Perus""*, VD. Peshekhonov^, 

K. Peters^^, B.A. Petersen^^, J. Petersen^^, T.C. Petersen^^ E. Petit'', A. Petridis'^^ C. Petridou'^^ E. Petrolo'2'% 

F. Petrucci'^^^-'^^'', D. PetschuU''', M. Petteni"', R. Pezoa'"', A. Phan^^, P.W. Phillips'^s, G. Piacquadio^'', E. Piccaro^'', 

M. Piccinini■''"•l''^ S.M. Piec^', R. Piegaia^^ D.T. Pignotti"'^ J.E. Pilcher^", A.D. Pilkington**', J. Pina'^^^-^, M. Pinamontii^3a,i63c^ 
A. Pinder"^ J.L. Pinfold^ J. Ping^^'^, B. Pinto'23^.*, O. Pirotte^^ C. Pizio****" ****\ M. Plamondon"'**, M.-A. Pleier^^, 
A.V. Pleskachi^'?, a. Poblaguev^^, S. Poddar5^^ F. Podlyski^^, L. Poggioli"^, T. Poghosyan^", M. Pohl'*^ F Polci5^ 

G. Polesello"*'% A. Policicchio^''^'^*''', A. Polini'''% J. Polf*, V. Polychronakos^^ D.M. Pomarede'^^ D. Pomeroy^^, K. Pommes^^, 
L. Pontecorvo'3'^ B.G. Pope**^ G.A. Popeneciu25^ D.S. Popovic'2^ A. Poppleton^'', X. Portell Bueso^^ C. Posch^i, 

G.E. Pospelov'^ S. Pospisil'^s, i.N. Potrap^^ C.J. Potter"^ C.T. Potter'", G. Poulard2^ J. Poveda"', R. Prabhu'^^ 

P Pralavorio^^^ ^ Pranko"*, S. Prasad", R. Pravahan'', S. Prell*'^ K. Pretzl'^ L. Pribyl^'', D. Price*"", J. Price^^^ l £ Priced 

M.J. Price^'', D. Prieur'^^, M. Primavera"^ K. Prokofiev'"^, F. Prokoshin^"', S. Protopopescu^^, J. Proudfoot^ X. Prudent''^ 

M. Przybycien", H. Przysiezniak'', S. Psoroulas^", E. Ptacek"^ E. Pueschel^^ J. Purdham^^, M. Purohit^'''^ P. Puzo"'', 

Y. Pylypchenko*'2, J. Qian**^ Z. Qian*'2, Z. Qin"", A. Quadt^^ D.R. Quarrie'^, W.B. Quayle'^', F Quinonez3l^ M. Raas'^^, 

V. Radescu5*^^ B. Radics^", P Radloff"^ T. Rador'8^ E Ragusa^^^-^^'', G. Rahal'^^ A.M. Rahimi'"*^, D. Rahm^^, 

S. Rajagopalan^"*, M. Ranmiensee''^, M. Rammes"", A.S. Randle-Conde^', K. Randrianarivony^*^, P.N. RatofF'^", F. Rauscher''^, 

M. Raymond^^ A.L. Read"^ D.M. Rebuzzi"^='•"**^ A. Redelbach'^^ G. Redlinger^^, R. Reece"^ K. Reeves'*", A. Reichold""*, 

E. Reinherz-Aronis'52, A. Reinsch"^ I. Reisinger^^, D. Reljic'^% C. Rembser^^ Z.L. Ren'^", A. Renaud"'^, P. RenkeP^, 

M. Rescigno'3'% S. Resconi^^^, B. Resende'^^, P. Reznicek''', R. Rezvani'^'^, A. Richards''^, R. Richter'^ E. Richter-Was'*'''^ 
M. Ridel", M. Rijpstra'"4, M. Rijssenbeek'''^ A. Rimoldi"^^ "^'', L. Rinaldi*'^^ R.R. Rios3^ I. Riu", G. Rivoltella^^^-^^'', 

F. Rizatdinova"', E. Rizvi^'*, S.H. Robertson^^-^, A. Robichaud-Veronneau"^, D. Robinson^^ J.E.M. Robinson^*, 

M. Robinson"^, A. Robson^^, J.G. Rocha de Lima**'^ C. Roda'^'^''^"', D. Roda Dos Santos^^, D. Rodriguez'^', A. Roe^'*, 
S. Roe2^ O. R0hne"^ V. Rojo', S. Rolli'*^", A. Romaniouk''^ M. Romano V.M. Romanov^", G. Romeo^'', 
E. Romero Adam'^'', L. Roos", E. Ros'^^ S. Rosati'3'\ K. Rosbach'*^, A. Rose''*^ M. Rose^^ G.A. Rosenbaum'", 
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E.I. Rosenberg", P.L. Rosendahli\ O. Rosenthal''*", L. Rosselet'*'^, V. Rossetti'*, E. Rossi'^'^ '^"', L.R Rossi5"% M. Rotaru2^^ 

I. Rothi™, J. Rothberg'37, D. Rousseau^", C.R. Royoni^s, A. Rozanov^^^ y. Rozen'^i, X. Ruan'" '"', I. Rubinskiy^', B. Ruckert'^ 

N. Ruckstuhl'°4, V.l. Rud'*^ C. Rudolph^^, G. Rudolph*^', R Ruhr^ R Ruggieri'^^a.nsb^ ^ Ruiz-Martinez''^ V. Rumiantsev'"' *, 

L. Rumyantsev^''', K. Runge'*'*, Z. Rurikova'***, N.A. Rusakovich*"*, D.R. Rust''", J.R Rutherfoord'', C. Ruwiedel"*, R Ruzicka'^^, 

Y.F. Ryabov'20, V. Ryadovikov'^^, p. Ryan*^^, M. Rybar'^^, G. Rybkin"^, n.C. Ryder'", S. Rzaeva'", A.R Saavedra"^ 

1. Sadeii'52^ H.R-W. Sadrozinski'^'', R. Sadykov*"*, R Safai Tehrani'^'^ H. Sakamoto'^^, G. Salamanna'^'*, A. Salamon'^^^, 

M. Saleem"", D. Salihagic''^ A. Salnikov"*^ J. Salt'*'^ B.M. Salvachua Perrando^ D. Salvatore^'^^•^''^ P. Salvatore"'^ 

A. Salvucci'O^ A. Salzburger^^, D. Sampsonidis'^^, B.H. Samset"^ A. Sanchez"»^•"»^ H. Sandaker'^, H.G. Sander^", 

M.R Sanders''^ M. Sandhoff'■'^ T. Sandoval^^, C. Sandoval "'', R. Sandstroem''^ S. Sandvoss'^^ D.RC. Sankey'^^, A. Sansoni'*'', 

C. Sanlamarina Rios*^^, C. Santoni^^, R. Santonico'^^^ '^^'', H. Santos'^^'', J.G. Saraiva'^^^, T. Sarangi'^', E. Sarkisyan-Grinbaum^, 
R Sarri'2ia.i2ib^ q Sartisohn'''^ O. Sasaki^^ N. Sasao^'^, I. Satsounkevitch^', G. Sauvage'', E. Sauvan'', J.B. Sauvan"'', 

R Savard'^^-'', V. Savinovi22, D.O. Savu^^ L. Sawyer^^ ', D.H. Saxon^^, L.R Snys^^, C. Sbarra'''^ A. Sbrizzil''''■''^^ O. Scallon'^, 

D. A. Scannicchio"'^ M. Scarcella''*'', J. Schaarschmidt"^, R Schacht^^ U. Schafer**", S. Schaepe^", S. Schaetzel^^'', 
A.C. Schaffer"4, d. Schaile''^ R.D. Schamberger'^^, A.G. Schamovi°^ V. Scharf5'^^ V.A. Schegelskyi^", D. Scheirich^^ 

M. Schernau'*^ M.I. Scherzer^"*, C. Schiavi^"'''^"'', J. Schieck''^ M. Schioppa^*"''^^'', S. Schlenker^^ J.L. Schlereth^ E. Schmidt'*^ 

K. Schmieden^", C. Schmitt'^", S. Schmitt^**'', M. Schmitz^", A. Schoning^'^'', M. Schott^'', D. Schouten'5^% J. Schovancova'^^ 

M. Schram'*4, C. Schroeder**", N. Schroer^^'^, S. Schuh^'', G. Schuler^'', J. Schultesl^^ H.-C. Schultz-CouIon5'^^ H. Schulzi^, 

J.W. Schumacher^", M. Schumacher^**, B.A. Schumm'-"', Ph. Schune'-'^, C. Schwanenberger**', A. Schwartzman'^^, 

Ph. Schwemling", R. Schwienhorst'*^ R. Schwierz^^, J. Schwindling'^^ T. Schwindt^", M. Schwoerer^, W.G. Scott'^^, 

J. Searcy"^ G. Sedov^', E. Sedykh'^", E. Segura", S.C. Seidel'"', A. Seiden'3^ R Seifert^^, J.M. Seixas^^", G. Sekhniaidzel"l^ 

K.E. Selbach''^ D.M. Seliverstov'^", B. Sellden'^sa^ G. SeIIers^% M. Seman'^^b, N. Semprini-Cesaril'^^'l9^ C. Serfon''^, 

L. Serin"^ R. Seuster'^^ H. Severini"", M.E. Sevior**^ A. Sfyrla^^, E. Shabalina^^^ M. Shamim"^, L.Y. Shan^^a^ j ;p Shank^i, 

Q.T. Shao**^ M. Shapiro"*, PB. Shatalov^'*, L. Shaver^ K. Shaw'"='•'"^ D. Sherman'^\ P Sherwood^^ A. Shibata"", 

H. Shichi'"", S. Shimizu^^ M. Shimojima''^ T. Shin5^ M. Shiyakova^^^ A. ShmeIeva^^ M.J. Shochet^", D. Short"^ S. Shrestha", 

M.A. Shupe^ P Sicho*24, A. Sidotii3i% R Siegert^^, Dj. Sijacki'2^ O. Silbert'™, J. Silva'^^^'*, Y. Silver'^^, D. Silverstein'^z, 

S.B. Silverstein'^sa^ v. Simak'^^, Q. Simardl^^ Lj. Simic'2% S. Simion'"*, B. Simmons^^ M. Simonyan^^ P Sinervo'^\ 

N.B. Sinev'i^, V. Sipica'^", G. Siragusa'^^ A. Sircar^^, A.N. Sisakyan*'^, S.Yu. Sivoklokov''^ J. SjoUni'^^a.wsb^ Sjurseni\ 

L.A. Skinnari'"*, H.P Skottowe^^ K. Skovpenl"^ P Skubic*'", N. Skvorodnev^^, M. SIater*\ T. Slavicek'^e, K. Sliwa"'", 

J. Sloper^'', V. Smakhtin'™, S.Yu. Smirnov''^ L.N. Smirnova^*, O. Smirnova^**, B.C. Smith", D. Smith*'*^, K.M. Smith^^, 

M. Smizanska™, K. Smolek*^^, A.A. Snesarev'^^ S.W. Snow^\ J. Snow"", J. Snuverink*""*, S. Snyder^^, M. Soares*23% 

R. Sobie**^'^, J. Sodomka*^^, A. Soffer*52, Solans**^ M. Solar^^e, J. Solc*^^, E. Soldatov^^, U. Soldevila*^^ 

E. Solfaroh Camillocci'^''''*^"', A.A. Solodkov'", O.V. Solovyanov'^^, N. Soni^ V. Sopko'^^, R. Sopko'^^, M. Sosebee^, 
R. SouaIah*'^3a,i63c^ ^ Soukharev*"^ S. SpagnoIo^*^•^*^ R Spano^^ R. Spighi*''^ G. Spigo^^ R Spila*3i='.i3i\ R. Spiwoks2^ 
M. Spousta*2^ T. Spreitzer*^'', B. Spurlock'', R.D. St. Denis^^ T. Stahl*"*", J. StahIman"^ R. Stamen5^^ E. Stanecka3^ 
R.W. Stanek^ C. Stanescu*3^% S. Stapnes"^ E.A. Starchenko'^^, j. Stark^^ R Staroba'^"*, R Starovoitov^", A. Staude''^, 

R Stavinai^^^i, G. Stavropoulos'^, G. Steele^^^ R Steinbach^^, R Steinberg^^, I. Stekl^^e, B. Stelzer*'**, H.J. Stelzer^'', 

O. Stelzer-Chilton'58^ H. Stenzel^^, S. Stem'^ K. Stevenson■^^ G.A. Stewart^^ J.A. Stilhngs^", M.C. Stockton8^ K. Stoerig^^, 

G. Stoicea2^% S. Stonjek'"*, P Strachota'^s, A.R. StradHng^ A. Straessner'*^ J. Strandberg "**', S. Strandberg'^^a-WSb^ 

A. Strandlie"'', M. Strang*"^ E. Strauss'^z, M. Strauss"", P Strizenec*'*^'', R. Strohmer'^^^ J3 jyj strom*", J.A. Strong^^-*, 

R. Stroynowski39, J. Strubei^^, B. Stugul^ I. Stumer^^ *, J. Stupak''^^ P Sturm'^^^ N.A. Styles^*, D.A. Soh'^"'", D. Su*'*^ 

HS. Subramania^ A. Succurro", Y. Sugaya"^ T. Sugimoto*"", C. Suhrl"^ K. Suita*''', M. Suk'^^ V.V. SuHn''^ S. Sultansoy^'', 

T. Sumida*'', X. Sun^^ J.E. Sundermaiin^^ K. Suruliz*^^ S. Sushkov", G. Susinno^''^-^'''', M.R. Sutton'^s, Y. Suzuki''^ 

Y. Suzuki^^ M. Svatos^^"*, Yu.M. Sviridov*^^, S. Swedish*^^ I. Sykora'^^a^ t. Sykora'^s, B. Szeless^^ J. Sanchez*^^, D. Ta'""*, 

K. Tackmann^', A. Taffard'^'^ R. Tafirout'^s^ N. Taiblum'^^ Y. Takahashi'"", H. Takai^'*, R. Takashima*'^ H. Takeda*'^ 

T. Takeshita*3^ Y Takubo''^, M. Talby**2, A. Talyshev""''^, M.C. Tamsett^"*, J. Tanaka'^'*, R. Taiiaka"^, s. Tanaka'^", S. Tallaka'^^ 

Y. Tanaka^', A.J. Tanasijczuk'^i, K. Tani^^'', N. Tannoury^^^ q p Tappern^*^, S. Tapprogge**", D. Tardif'^'', S. Tarem*5\ P. Tarrade^^, 

G.R Tartarelli*'**% P Tas'^^, M. Tasevsky'^^, E. Tassi^^^-^^'^, M. Tatarkhanov*'*, Y. Tayalati'^^d^ q Taylor^'', RE. Taylor^*, 

G. N. Taylor^^ W. Taylor'^**'', M. Teinturier""*, M. TeixeiraDias Castanheira^"*, P. Teixeira-Dias^^ K.K. Tenmiing'*^ 

H. Ten Kate^^, RK. Teng'^", S. Terada^^ K. Terashi'^*, j. Terron™, M. Testa'*'', R.J. Teuscher*"J, j. Thadome*■'^ J. Therhaag^", 
T. Theveneaux-Pelzer^^, M. Thioye'^"*, S. Thoma"*^, J.R Thomas'^, E.N. Thompson"'^, PD. Thompson'^, RD. Thompson*^^, 
A.S. Thompson53, E. Thomson**^ M. Thomson^^ R.R Thun^^ R Tian^'*, M.J. Tibbetts*"*, T. Tic*^^, y.O. Tikhomirov'^ 

YA. Tikhonov*"^'^, S Timoshenko^^ R Tipton*^"*, P.J. Tique Aires Viegas^^ S. Tisserant^^, B. Toczek^'^, T. Todorov"*, 

S. Todorova-Nova'^", B. Toggerson'^'^, J. Tojo''^ S. Tokar*'*3^ K. Tokunaga*''', K. Tokushuku''^ K. ToIIefson^^ M. Tomoto'"", 

L. Tompkins^", K. Toms*"^, G. Tong^^a^ A. Tonoyan*^, C. TopfeIl^ N.D. TopiUn^"*^ j Torchialli2^ E. Torrence**^ H. Torres", 

E. Torro Pastor'^^, J. Toth^^.^^^ p Touchard^^ D.R. Tovey*3^ T. Trefzger'^^ L. Tremblet^^ A. Tricoli^^ I.M. Trigger'5^^ 

S. Trincaz-Duvoid", T.N. Trinh", M.R Tripiana^'*, W. Trischuk'", A. Trivedi^^ ^, B. Trocme^^ C. Troncon*'**^ 

M. Trottier-McDonald*"**, M. Trzebinski^^ A. Trzupek^^ C. Tsarouchas^^, J.C-L. Tseng**^ M. Tsiakiris***, RV. Tsiareshka'^^ 
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D. Tsionou'*''"', G. Tsipolitis^, V. Tsiskaridze'***, E.G. Tskhadadze^^^ I.I. Tsukerman'''*, V. Tsulaia''*, J.-W. Tsung^", S. Tsuno*^, 

D. Tsybychev'"*^, A. Tua'^^ A. Tudorache^^^, V. Tudorache^^^ J.M. Tuggle^^, M. Turala^^, D. Tureceki^^, i. Turk Cakir^% 

E. Turlayi"'*, R. Turra'^**^•'^'^^ P.M. Tuts^^^ A. Tykhonov^^ M. Tylmad'^s^.'^b^ ^ Tyndel'^^, G. Tzanakos^ K. Uchida^", I. Ueda^^'^, 
R. Ueno^^ M. Uglandl^ M. Uhlenbrock^", M. Uhrmacher^^, R Ukegawa'^'', G. Unal^^ D.G. Underwood^ A. Undrus^^, 

G. Uneli^^ Y. Uimo''^ D. Urbaniec^'', G. Usai^ M. Uslenghiii^^ii^'', L. VacavanF^ y. Vaceki^e, B. Vachon*'', S. Vahsen", 
J. Valentai24, R Valentel3l^ S. Valentinetti'''"'l''^ S. Valkar'^s, E. Valladolid Gallego^'^^ S. Vallecorsai^^, J.A. Vails Ferreri^^, 

H. van der Graaf'"'', E. van der Kraaij'""', R. Van Der Leeuw'°^, E. van der Poel'""^, D. van der Ster^^, N. van Eldik^^, 

P. van Gemmeren^, Z. van Kesteren'**, I. van Vulpen'"*, M. Vanadia'^, W. VandeUi^', G. Vandoni^^, A. Vaniachine^, P. Vankov*\ 

F. Vannucci''^, F. Varela Rodriguez^^, R. Vari'-"^, E.W. Varnes*, D. Varouchas'^, A. Vartapetian^, K.E. Varvell'"*', 

V.I. Vassilakopoulos^*', R Vazeille^^ G. Vegni'*'^^■'*'*^ J.J. Veillet"'*, C. Vellidis^ E Veloso'23% R. Veness^^ S. Veneziano'^i^ 

A. Ventura'i^^i'', D. Ventura'^'', M. Venturi^^, N. Venturiis^, v. Vercesi"^% M. Verduccii^'', W. Verkerkei"'*, J.C. Vermeulenio^, 

A. Vesd^, M.C. Vetterli'^i.'', I. Vichou'^^^ j Vickey''^'' ''^, O.E. Vickey Boeriui44b, G.H.A. Viehhauser'", S. Viel'^^ 

M. Villa'^^' i'*, M. Villaplana Perezl''^ E. Vilucchi^^ M.G. Vincter^^, E. Vinek^^ VB. Vinogradov'"*, M. Virchaux'^^,.^ j yirzi'^, 

O. Vitells'™, M. Viti^i, I. Vivarelli^^, R Vives Vaque^, S. Vlachos'', D. Vladoiu^^, M. Vlasak^^^, N. Vlasov^", A. VogeP, 

P. Vokac'^'', G. Volpi'*^ M. Volpi**^ G. Volpini'^*'% H. von der Schmitt''^ J. von Loeben^^ H. von Radziewski**^ E. von Toerne^°, 

V. Vorobel'^^ A.R Vorobiev'^^ v. Vorwerk", M. Vos^^\ R. Voss^^ T.T. Voss'", J.H. Vossebeld^^ N. Vranjes'^^ 

M. Vranjes Milosavljevic"''*, V. Vrbai24, M. Vreeswijk"''*, T. Vu Anh**", R. VuiUermeP^ I. Vukotic"^, W. Wagner'", 

P Wagner"'', H. Wahlen'", J. Wakabayashi'™, J. Walbersloh^^, S. Walch**^ J. Walder^", R. Walker''^ W. Walkowiak'^o, 

R. Wall'^^ R Waller^^ C. Wang'*^, H. Wang'^', H. Wang^^b.ag^ j Wang'^^ J. Wang^^ J.C. Wang'", R. Wang"^^ S.M. Wang'^o, 

A. Warburton**4, C.R Ward^^ M. Warsinsky''^ RM. Watkins'^ A.T. Watson'^ I.J. Watson'^^, M.R Watson'^ G. Watts*", 
S. Watts**', A.T. Waugh'''^ B.M. Waugh^'\ M. Weber'^**, M.S. Weber'^ R Weber^^^ A.R. Weidberg"^ R Weigell^^ 

J. Weingarten^^ C. Weiser^**, H. Wellenstein^^, RS. Wells^'', M. Wen^^ T. Wenaus^^, S. Wendler'^^, Z. Weng'^" ", T. Wengler^^, 

S. Wenig^^ N. Wermes^^, M. Werner4^ R Werner^^ M. Werth"'^ M. Wessels^**% C. Weydert^^ K. Whalen^^ 

S.J. Wheeler-Ellis "'2, S.R Whitaker^', A. White^ M.J. White'*^ S.R. Whitehead"^ D. Whiteson'''^ D. Whittington''^, 

F. Wicek"'*, D. Wicke'^^ RJ. Wickens'^^ W. Wiedenmann'^', M. Wielers'^s, R Wienemann^^, C. Wiglesworth^'', 

L.A.M. Wiik-Fuchs4», RA. Wijeratne^^ A. Wildauer"'^ M.A. Wildt'*'-?, I. Wilhelm'^s, H.G. Wilkens^^ J.Z. Will^^ E. WiUiams^^, 

H.H. Williams"'', W. Willis^'*, S. Willocq*'^ J.A. Wilson'^ M.G. Wilson'^z, A. Wilson'*^ I. Wingerter-Seez'*, S. Winkelmann^^, 

R Winklmeier^^ M. Wittgen'^z, M.W. Wolter3^ H. Woltersi23a,ft^ w.C. Wong'*", G. Wooden^^ B.K. Wosiek3^ J. Wotschack^'', 

M.J. Woudstra'*^ K.W. Wozniak^^, K. Wraight^^^ C. Wright^^ M. Wright^^, B. Wrona^^ S.L. Wu'^', X. Wu"'', Y. Wu^^''-"'', 
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